Multiple pathways regulating fission yeast mitosis upon environmental stresses.
Environmental signals, such as nutrient availability and physiological stresses, modulate the cell cycle and cell size of the fission yeast Schizosaccharomyces pombe. However, little is known about how these signals are transmitted to the central cell cycle regulator, Cdc2, the cyclin-dependent kinase that induces mitosis. We show here genetic evidence that medium alkalization stimulates mitosis and consequently reduces cell size, either through the Nim1-Wee1 cascade, which regulates the inhibitory phosphorylation of Cdc2 at Tyr(15), or through the Cdc2-activating phosphatase, Cdc25. Alkaline stress stimulates phosphorylation of Nim1, accumulation of Cdc25 and dephosphorylation of Cdc2 at Tyr(15). We also show that osmostress stimulates mitosis through two independent pathways: one stimulates accumulation of Cdc25, and another dephosphorylation of Cdc2 at Tyr(15). However, our analysis demonstrates that these environmental stresses can stimulate mitosis independently of dephosphorylation of Cdc2 at Tyr(15). The S. pombe MAP kinase, Spc1, was required for the steady-state level of Cdc25 in the normal cell cycle and for its accumulation in response to alkaline stress and nutritional starvation.